Fieldwork is essential to occupational therapy students' development of professional competencies. Fieldwork models using student-to-fieldwork educator ratios of 1:1 and 2:1 are widely used, however, quantitative research exploring differences in student competencies between these two models is scarce. The objective of this study was to determine if development of student competencies differ between 2:1 and 1:1 fieldwork models during an occupational therapy educational program. A retrospective study using two years of occupational therapy students' competency ratings by fieldwork supervisors (N = 95 students; N = 355 fieldwork events) was performed. The Competency Based Fieldwork Evaluation for Occupational Therapists tool was used to assess student competencies at each fieldwork rotation (n = 5 placements). Independent samples t-tests were used to compare students' scores during 1:1 and 2:1 placements. No significant differences were noted in student competencies following participation in 2:1 and 1:1 placements. It was concluded that students are equally well prepared for practice if they have 1:1 or 2:1 fieldwork experiences.
Introduction
Fieldwork is a crucial and necessary aspect of occupational therapy education and training because it provides opportunities for students to consolidate classroom theoretical learning by applying skills within various clinical settings and populations. Fieldwork provides students with opportunities to work alongside a practicing clinician to acquire the professional knowledge, skills, and abilities necessary to become independent clinicians (Canadian Association of Occupational Therapists (CAOT) 2012, Lekkas et al. 2007) . There is unquestionable value in fieldwork experience, as it is a fundamental requirement in preparing students to become competent entry-level occupational therapists (Holmes et al. 2010, Rodger, Fitzgerald, Davila, Miller, and Allison 2011) .
Historically, the primary model of fieldwork education has one student matched with one fieldwork educator (1:1). A 1:1 model of fieldwork is based on principles of mentorship in which students develop skills individually, relying on their fieldwork educator for guidance (Ladyshewsky, Barrie, and Drake 1998) . In 1:1 fieldwork, the fieldwork educator is the expert and controls the content and structure of learning; the student works independently with no interaction with other students (Cohn, Dooley, and Simmons 2002) . For the purposes of this article, this will be referred to as the traditional 1:1 model.
Although the traditional 1:1 model is widely used, there is little empirical evidence -and the available evidence is quite dated -to suggest that this model leads to more effective learning outcomes than other models (DeClute and Ladyshewsky 1993) . There is also an acknowledged shortage of student fieldwork placements in the healthcare systems due to an increasing number of students, lack of staff, heavy caseloads, and dependency on part-time workers (Copley and Nelson 2012, Martin, Morris, Moore, Sadlo, and Crouch 2004) , making traditional 1:1 models difficult to sustain.
A growing trend in fieldwork is a collaborative model, in which two or more students work together under the supervision and guidance of one fieldwork educator (2:1, 3:1, etc.). In collaborative fieldwork, the students take on dual roles of teacher and learner, and sharing of learning experiences with their 'co-students' is encouraged (Rindflesch, Dunfee, Cieslak, Eischen, Trenary, Calley, and Heinle 2009) . Features of collaborative learning include interdependence, face-to-face interaction and discussion, individual accountability, and focus on group process to promote skill development (Cohn, Dooley, and Simmons 2002) . Collaborative fieldwork began to appear in the early 1990s (Mason 1998) , and has gained increasing acceptance in recent years (Thomas, Penman, and Williamson 2005) in response to fieldwork placement shortages (Rindflesch et al. 2009 ). There is also some qualitative evidence that suggests there are increased educational benefits when collaborative models are used, such as superior attainment of student professional competencies (DeClute and Ladyshewsky 1993 , Martin et al. 2004 , O'Connor, Cahill, and McKay 2012 .
Student professional competencies include the knowledge, skills, and abilities required to enact the roles and responsibilities of the practice of occupational therapy (Association of Canadian Occupational Therapy Regulatory Organizations (ACOTRO) 2011, World Federation of Occupational Therapists (WFOT) 2008). The Competency Based Fieldwork Evaluation for Occupational Therapists (CBFE-OT) measures occupational therapy student performance on seven different student professional competencies (Bossers, Miller, Polatajko, and Hartley 2007) , and is used in eight out of fourteen occupational therapy programs in Canada. The seven competencies are: i) practice knowledge, ii) clinical reasoning, iii) facilitating change with a practice process, iv) professional interactions and responsibility, v) communication, vi) professional development, and vii) performance management. The tool also includes a global overall rating that is assigned by the supervisor (i.e., this is a separate item and not an average of the seven other items). Evaluation of fieldwork performance provides direction for learning objectives on subsequent fieldwork placements and thus helps to ensure that students demonstrate entry-level professional competencies by the end of their education (Bossers et al. 2007) . As students advance through their fieldwork placements, their professional knowledge, skills, and abilities progress along a continuum of developmental stages: entry-level student; knowledge application; transition; consolidation and entry-level clinician (Bossers et al. 2007 ).
Professional competencies develop over time, and fieldwork provides repeated opportunities to apply classroom learning in a variety of real-life clinical settings (Holmes et al. 2010 , Ladyshewsky 2010 . For this reason, the World Federation of Occupational Therapists (WFOT) (2007 as cited in Holmes et al. 2010 ) requires all occupational therapy students to accumulate a minimum of 1,000 hours of fieldwork during their training.
Several researchers have used qualitative methods to explore processes and outcomes related to collaborative fieldwork (Bartholomai and Fitzgerald 2007 , Dawes and Lambert 2010 , Jung, Martin, Graden, and Awrey 1994 , Martin et al 2004 , O'Connor, Cahill, and McKay 2012 , Price and Whiteside 2016 , Rindflesch et al. 2009 ). Collectively, these qualitative studies suggest that students who participate in collaborative fieldwork placements are more able to meet their competency goals during the placement as a result of increased focus on self-directed learning, increased comfort and confidence, shared problem solving, and discussion of assessments and treatment plans. These qualitative studies also highlight that fieldwork educators have concerns about competition between students, increased workload for supervisors, sharing of misinformation between students, and challenges meeting the learning needs of multiple students. Further, students in collaborative fieldwork placements report decreased opportunities for individual feedback and decreased opportunities to demonstrate performance management competencies during higher-level fieldwork placements. (Higher level fieldwork placements refer to senior level or final placements in the program). To our knowledge, in the field of occupational therapy education, no quantitative studies have compared student competencies between traditional 1:1 and collaborative 2:1 fieldwork models.
Therefore, the purpose of this study was to examine the influence of fieldwork education models on student competencies by comparing CBFE-OT scores between students completing traditional 1:1 fieldwork placements with those completing collaborative 2:1 fieldwork placements. Based on the previous qualitative research on collaborative fieldwork experiences, the study hypothesis was that students who complete 2:1 fieldwork placements have higher competency ratings compared to students who complete 1:1 fieldwork placements, at each fieldwork level.
Method

Research design
This retrospective descriptive study compared professional competency scores of students completing traditional 1:1 fieldwork and students completing collaborative 2:1 fieldwork at each of five fieldwork levels in an entry-level occupational therapy education program. The local university research ethics board approved this study. Informed consent from participants was not required as this study involved the secondary use of de-identified data.
Participants
A convenience sample of data from 95 students enrolled in an entry-level occupational therapy program in Western Canada was used. Inclusion criteria for this study were: graduation from this program in 2013 or 2014, and completion of five fieldwork placements within the program. There were no exclusion criteria for this study.
Instruments
Competency Based Fieldwork Evaluation for Occupational Therapists (CBFE-OT)
. At the study institution, the fieldwork educator evaluates student performance on each competency at the midpoint and end of each fieldwork experience using the CBFE-OT tool (Bossers et al. 2007 ). The minimum rating on each scale is 'U' indicating unacceptable, and the maximum rating on each scale is 'E' indicating exceptional. Between the minimum and maximum ratings is a scale from 1 to 8 with a higher number indicating a higher competency rating. Fieldwork educators can complete the rating either by typing ratings into a form and then submitting by email, or they can print the form, hand-write the rating and then scan/fax the form. Educators are instructed to assign a numeric score between 1 and 8 and are permitted to include decimal points (e.g., 2.8 or 5.75), and they can also write 'U' or 'E' (unacceptable or exceptional). For the purposes of this study, 'U' and 'E' were assigned numeric equivalents of 0 and 9 respectively (Bossers et al. 2007) . For each of the seven competencies, students may create specific individual learning objectives, which the fieldwork educator rates on separate competency rating scales.
In the original development of the CBFE-OT tool, 22 clinicians, including occupational therapists, physical therapists, speech-language pathologists, and audiologists from 21 different practice areas, evaluated the face-validity and utility of the tool. Results indicated that it was user-friendly, captured a comprehensive overview of rehabilitation domains, and is sensitive to changes in competence over time (Miller, Bossers, Polatajko, and Hartley 2001) . The authors of this study were unable to locate publications reporting the psychometric validation of the CBFE-OT.
Procedures
Students who graduate from the program described in this study complete at least five fieldwork placements as part of the minimum program requirements. Two placements occur in Year One of the program, level 1 (5 weeks) and level 2 (6 weeks). Three placements occur in Year Two of the program, level 3 (6 weeks), level 4 (7 weeks), and level 5 (7 weeks). Prior to each placement, students indicate their preference for location, practice area, or both, depending on the placement level. The Fieldwork Coordinator then assigns students to a fieldwork site and fieldwork educator. The process of assigning students is iterative, beginning with random assignment by computer, and then subsequent review and refinement by the Fieldwork Coordinator. Factors considered during refinement of matches include: student education needs with respect to practice area, geographical convenience, and student and fieldwork educator qualities such as communication and learning style. After these factors are considered, students are assigned to a particular fieldwork model (e.g., 1:1, 2:1, 3:1). When assigning students to collaborative fieldwork placements, the Fieldwork Coordinator also considers issues of studentto-student compatibility.
At the study institution, all fieldwork educators and students receive training in fieldwork processes. Fieldwork educators attend a one-day workshop that covers topics including learning styles and scoring the CBFE-OT, and have access to a fieldwork educator blog and one-on-one coaching with the Fieldwork Coordinator. Curriculum content for students includes 'giving and receiving feedback', 'creating learning objectives', and 'professionalism'. The orientation of fieldwork educators and students is the same regardless of fieldwork model. Further, collaborative 2:1 fieldwork placements are implemented in a non-standardized way, such that each fieldwork educator who offers collaborative fieldwork experiences is able to design and implement the rotation as they desire (i.e., the institution does not provide a protocol).
The primary dependent variable of this study was professional competence demonstrated at the end of each fieldwork placement, measured by the fieldwork educator's final evaluation ratings of students using the CBFE-OT. The independent variable was the fieldwork supervision model: traditional 1:1 or collaborative 2:1. Other fieldwork models are used in this setting, but these models were excluded from the study because they were used less frequently (e.g., three students to one educator) or were beyond the scope of the study (e.g., one student to two educators). Following each fieldwork placement, the CBFE-OT rating forms are returned to the school. Program administrators enter the CBFE-OT ratings, student age at admission, cumulative undergraduate grade point average (CGPA), past degree, sex, placement location, practice area, and supervision model into a spreadsheet. During this data entry process, the data are de-identified. For this study, de-identified data for two student cohorts (graduating class of 2013 and 2014) were analyzed. The authors of this article, who were students at the time of the study, were not part of the data set.
Data analysis
Descriptive and comparative statistics were analyzed using SPSS Statistics (IBM® SPSS® Statistics Version 22, New York, USA). Frequencies and means were calculated to describe the entire sample with respect to age at admission, sex, previous degree, and CGPA. Fieldwork placements were grouped by fieldwork model into three groups, 1:1 (n = 314), 2:1 (n = 41), and other (n = 109). The category other included all models of fieldwork that did not pertain to the research question (1 student to 2 educators, n = 91; 1 student to 3 educators, n = 3; 1 student to 5 educators, n = 1; 2 students to 0 educators, n = 1; 2 students to 2 educators, n = 10; 2 students to 5 educators, n = 2; and 3 students to 1 educator, n = 1). These fieldwork placements were excluded from all further data analysis as described above. Fieldwork placements with incomplete CBFE-OT forms were also excluded from further data analysis. The frequency of 1:1 and 1:2 placements were tallied to determine the number of students in each category in terms of supervision style and practice area.
A composite score for professional competence was calculated as the mean of a student's seven CBFE-OT ratings on the final evaluation for each placement. None of the students who had experienced a 2:1 placement had more than one 2:1 placement experience. Each placement episode was treated as an independent event; therefore data were analyzed at the level of placement type, rather than at the individual student level. The global rating scale was highly correlated to the mean score (r = 0.908, p = <0.001), and therefore was not used in the analysis.
Figure 1: Derivation of Traditional 1:1 and Collaborative 2:1 groups from all CBFE-OT forms
An independent-samples t-test was conducted for each placement level to determine whether a difference existed in the mean professional competencies score between the two independent groups (students in traditional 1:1 fieldwork compared to students in collaborative 2:1 fieldwork). A Bonferroni correction was applied (0.05 / 5) to reduce the likelihood of incorrectly identifying a difference when a difference did not exist (i.e., Type I error) resulting from multiple comparisons; therefore, an alpha significance level of 0.01 was used as a cut-off to determine if a test was statistically significant or not (Pallant 2013) .
Results
We obtained a sample of 95 students. The mean age of the participants was 26.5 years (SD 4.1, range 21-46); 82.1% of the participants were female (n = 78). The mean CGPA of the participants on admission to the program was 80.7% (SD 3.7, range 72-90). The minimum education for entry to occupational therapy practice in Canada is graduate level, thus all students had at least a previous undergraduate bachelor degree: Thirty-five students had a Bachelor of Science (36.8%), 32 students had a Bachelor of Arts (33.7%), 15 students had a Bachelor of Kinesiology (16%), 4 students had a Bachelor of Health Sciences (4%) and 7 students had a Bachelor degree categorized as other (11.6%). Two students (2.1%) had a Master of Science as their highest degree achieved on admission to the program. Each student in the sample completed five fieldwork placements. Figure 1 depicts reasons for excluding data points.
Considering the sample as a whole, most of the placements occurred in General Physical Health (n = 158). Other practice areas well represented in the sample included Mental Health (n = 72) and Neurological Systems (n = 46). The majority of the traditional 1:1 placements were in General Physical Health (n = 158). The second most common traditional 1:1 practice area was Mental Health (n = 70). The majority of 2:1 placements were in Student-Led Clinics which are settings where there are typically two or more students assigned to one fieldwork supervisor and the students manage the day-to-day patient care under the oversight of the supervisor. (n = 31). The second most common collaborative 2:1 practice area was 'International' (n = 5) -that is, participation in placements that took place outside of Canada (see Table 1 ). 
NOTE: Blank Cell indicates no data available
For both groups at each placement level, the data were normally distributed. Levene's tests indicated that for all five fieldwork levels, equal variances could be assumed between the 1:1 and 2:1 groups. At each level, professional competency scores were slightly lower for the 2:1 fieldwork experiences than for the 1:1 fieldwork experiences (see Table 2 ). With respect to the research hypothesis, the independent samples t-tests indicated no significant difference (p>0.01) in student professional competency scores between 1:1 and 2:1 fieldwork placements at all fieldwork levels (see Table 2 ). 
Discussion
To the authors' knowledge, this is the first quantitative study to examine the difference in student professional competency scores between traditional 1:1 and collaborative 2:1 fieldwork models using the CBFE-OT, a widely used outcome measure in Canada. No significant differences in professional competencies scores were found between students completing traditional 1:1 and students completing collaborative 2:1 fieldwork placements at any level. These findings refute our original hypothesis that students completing collaborative 2:1 fieldwork placements would achieve significantly higher competency scores. While it has been reported that students in collaborative 2:1 fieldwork placements practice techniques collaboratively, share previous experiences, discuss clinical reasoning, and feel more confident (Martin et al. 2004) , this study finds no objective differences in their demonstrated professional knowledge, skills and abilities compared to students completing traditional 1:1 fieldwork.
We were surprised to find that the mean scores at each of the levels were lower for the collaborative 2:1 group compared to the traditional 1:1 group. It is possible that this was related to the small sample sizes in the collaborative 2:1 group. The small collaborative 2:1 sample size reduces the statistical power of the study, which decreases the ability to detect a statistically significant difference (i.e., increasing the likelihood for a Type II error, or false negative result). Further, with such few participants in the collaborative 2:1 groups, each data point will have a larger influence on the mean, compared to the traditional 1:1 group. As stated in the results section, visual inspection of the data and Levene's tests suggest normal distribution of the professional competencies scores, however it is possible that our sample was too small to be truly representative of collaborative 2:1 fieldwork placements.
Another possible reason for the lower scores in the 2:1 group, is that the collaborative fieldwork placements in this study were largely in Student-Led clinics (75.6% of 2:1 group) and International placements (12.2% of 2:1 group), where greater autonomy may be expected of students. Some evaluation features of these practice areas could be influencing the CBFE-OT scores, such as who completes the CBFE-OT (peers evaluating each other or other health care professionals who are not occupational therapists); however no data about the evaluation features of these practice areas was available for analysis in this study.
In this study, implementation of collaborative 2:1 placements was non-standardized. This type of implementation of collaborative fieldwork is commonplace. Fieldwork educators often agree to host two students in response to increasing requests for fieldwork opportunities from universities, with little focus on enhancing the student learning outcomes through collaboration (Dawes and Lambert 2010) . Research on collaborative learning suggests that placing two students in the same learning environment does not ensure collaboration (Kirschner, Paas, and Kirschner 2008) . For successful collaboration, it is important to clarify expectations early (Bartholomai and Fitzgerald 2007) and establish mutual goals and learning objectives (Cohn, Dooley, and Simmons 2002, Ladyshewsky et al. 1998 ).
In today's pressured health care systems, it is challenging for Fieldwork Coordinators to identify ample occupational therapy fieldwork placement opportunities to meet the current educational demands. One solution to this shortage is to build capacity with collaborative 2:1 fieldwork placements, in which two students share the caseload of one fieldwork educator. Both students and fieldwork educators may have concerns that collaborative 2:1 placements impact individual learning outcomes. For example, the fieldwork educator may focus more of their time and resources on the student with less knowledge, skills, and abilities, thus reducing learning opportunities for the other student (Dawes and Lambert 2010) . This study, however, finds no objective differences in student demonstration of professional competencies following collaborative 2:1 or traditional 1:1 fieldwork, at any level. Even without standardized collaborative fieldwork training and implementation processes, and in emerging practice areas (e.g., Student-Led Clinics and International placements), students completing collaborative 2:1 fieldwork earned comparable competency scores compared to students completing traditional 1:1 fieldwork. Thus students and fieldwork educators alike can be reassured that collaborative 2:1 fieldwork offers a unique fieldwork learning experience that does not negatively impact on the students' development of occupational therapy knowledge, skills, and abilities.
Limitations
There are several limitations to our study. One school provided all of the data, which limits the generalizability of the findings to all entry-level occupational therapy students. The study was retrospective, thus there were a number of aspects that could not be changed. For example, the sample size for the collaborative 2:1 group was limited as only two years of data was available. A larger collaborative 2:1 sample would have allowed further analysis, such as exploring whether CGPA or previous degrees predict performance on fieldwork. To avoid excessive multiple comparisons, a composite score was created to address the research question at all five fieldwork levels. This limits our findings and possible interpretations that could be gained from comparing the traditional 1:1 and collaborative 2:1 models on each of the seven competencies.
Future research
To further contribute to evidence-based education of occupational therapists, more rigorous studies that investigate the development of professional competencies during traditional 1:1 and collaborative 2:1 fieldwork are warranted. These studies should standardize the implementation of collaborative fieldwork using a published protocol such as in Jung et al. (1994) or Rindflesch et al. (2009) . A larger collaborative 2:1 sample size, and balanced 1:1 and 2:1 groups, would be necessary. Additional information about the students and fieldwork educators, such as past experience, could be collected and analyzed to rule out possible confounding variables. Future research could also examine competency scores for other types of placement ratios (e.g., placements with one student and two fieldwork educators). Furthermore, as Student-Led clinics contributed a large portion of our collaborative 2:1 fieldwork placements, it is warranted to investigate this practice area, comparing it to other collaborative 2:1 fieldwork placements.
Implications for occupational therapy practice
This study has the following implications for fieldwork education of entry-level occupational therapists:
 No significant differences were found in development of professional competencies following traditional and collaborative models of fieldwork;  Fieldwork educators and students should not be deterred from participating in collaborative 2:1 fieldwork placements due to concerns about student development of occupational therapy knowledge, skills, and abilities.
Conclusion
Collaborative fieldwork models are increasingly employed in occupational therapy entry-topractice education. Potential barriers to establishing collaborative fieldwork placements include student and fieldwork educator concerns about competition between students, increased workload, challenges meeting the learning needs of two students, and decreased opportunities for individual feedback (Bartholomai and Fitzgerald 2007 , Dawes and Lambert 2010 , Jung et al. 1994 , Martin et al. 2004 , O'Connor, Cahill, and McKay 2012 , Rindflesch et al. 2009 ). This study however, found no significant difference in demonstration of professional competencies between collaborative 2:1 and traditional 1:1 fieldwork placements at any level. Thus, fieldwork educators and students should not be deterred from collaborative fieldwork due to concerns about learning outcomes. Further research, including randomized control trials should be considered to further explore this area of knowledge. This novel quantitative study contributes to knowledge about the efficacy of different fieldwork models, fostering evidence-based practice in education of future occupational therapists.
